A multiple linear regression analysis was used to determine whether there were diurnal and seasonal effects on the blood pressure independent of the age and sex. The systolic blood pressure during the winter months was 4-1 and 5-0 mmHg higher in the male and female subjects respectively, while the diastolic blood pressure during the winter months was 1-7 and 1.9 mmHg higher in the male and female subjects respectively. The time of day had no effect on the systolic blood pressure while the diastolic blood pressure increased by 0-24 and 0-27 mmHg/hr from 8 a.m. to 9 p.m. in the male and female subjects respectively.
. The elevation of blood pressure with age is greater in females than in males (Kagan et al., 1958) . The distributions of both systolic and diastolic blood pressures are considered to be unimodal but to manifest a skew to the right (Epstein, 1960) .
The variation in blood pressure with the time of day has been studied in small groups of selected individuals. The blood pressure decreases appreciably during sleep but contradictory results have been obtained with respect to variations in blood pressure during the waking hours (Kain, Hinman and Sokolow, 1964; Richardson et al., 1964; Athanassiadis et al., 1969; Irving et al., 1974) .
With one exception (Sasaki et al., 1969 ) studies of seasonal variations in blood pressure have also been conducted on selected groups of patients (Brown, 1930; Rose, 1961; Palmai, 1962; Paul et al., 1963 (Bengtsson, 1972 (Dixon, 1970 In the female subjects the systolic blood pressure rose significantly from the 8-12-year-old age group to the 13-17-year-old age group (P<0-01) and also from the 18-22-year-old age group to the 23-27-year-old age group (P<0'05). Thereafter, the systolic blood pressure remained essentially unchanged (P>0-05) up to the 38-42-year-old age group. In older females the blood pressure again had a significant positive correlation with age (P<0001).
The diastolic blood pressure appeared to increase more steadily with age, even if there was a tendency for the curve to level out somewhat in the interval 28 to 42 years. The correlation between diastolic blood pressure and age was highly significant (P<0.001).
2. Blood pressure and sex A comparison between the sexes with regard to the systolic blood pressure, revealed that it was essentially alike in the 8-12-and 13-17-year-old age groups (P>0'05). From the 18-22-year-old age group up to the 38-42-year-old age group, the systolic blood pressure was significantly higher in the male subjects. In the ages above the 48-52-year-old age group the mean value of the systolic blood pressure of the female subjects was significantly higher than the corresponding mean value of the male subjects.
The diastolic blood pressure showed no significant sex differences in the various age groups.
3. Distribution and dispersion of blood pressures
The distributions were skewed to the right. This was true for both systolic and diastolic pressures, for both sexes and all age groups. The age-and sexspecific distribution curves remained asymmetrical even after logarithmic transformation.
The dispersion of the systolic and diastolic blood pressures increased with age in both the male and female subjects. From Table 2 it is evident that the dispersions are, above all, increased in the ages above the 38-42-year-old age group.
In the male subjects the coefficients of variation for systolic blood pressure ranged from 7-8% in the 28-32-year-old age group to 15-8% in the 68-72-year-old age group. The diastolic blood pressure showed the lowest and the highest coefficients of variation, 7-1 and 15-0% respectively, in the same age groups.
In the female subjects the coefficients of variation for systolic blood pressure ranged from 6-3% in the 18-22-year-old age group to 18-3% in the 53-57-year-old age group. The diastolic blood pressure showed the lowest and the highest coefficients of variation, 7-3 and 12-2% respectively, in the same age groups. (Table 3) . Table 3 shows that neither polynomial approximation nor logarithmic transformation resulted in an essential improvement of the correlation between the observed and expected blood pressures. A linear regression analysis was therefore considered adequate-and logarithms unwarranted-for the present purpose,
The goal of the regression analysis was to derive an equation: y=a+b1x +b2x2+b3x3+e expressing blood pressure (y or the 'dependent variable') as a mathematical function of age, season and time of day (x1, x2 and X3 or the 'independent variables'), a constant (a, or the 'y-intercept') and an error term (e, 'the residual' or the difference between observed blood pressures and blood pressures expected from the independent variables in the equation).
To this end a sequence of regression equations was computed in a stepwise manner. At each step the independent variable which had the highest partial correlation with the dependent variable (i.e. the highest correlation with the residuals) was added to the regression equation. The course of events can be followed in Table 4 .
In both sexes the correlations between blood pressure and age were by far the greatest and age was the independent variable entered first in all cases.
The total correlations between season and blood pressure were quite substantial (0-20 to 0-26) but, as soon as age had been added to the regression equation, the partial correlations between season and blood pressure were markedly reduced, even though they remained highly significant (P<0 001).
The total correlation between time of day and blood pressure was 0-11 for the diastolic pressure in males but very small (-0-01 to 0-05) for systolic pressures and in females. When the correlations with age had been taken into account the partial correlations between time of day and systolic blood pressure remained insignificant while the partial correlation between time of day and diastolic blood pressure was increased to 0-13 in females and remained unaltered in males. This meant that the partial correlations between time of day and diastolic blood pressure were highly statistically significant (P<0-001) and in fact greater than those of season in both sexes.
Plots (scattergrams) of the residuals versus the independent variables, provided by the standard computer program, did not disclose any non-linear 'effects' of season or time of day on the blood pressure. Major interactions between time of day and (systolic or diastolic) blood pressures were considered to be ruled out by the fact that the dispersion of the residuals was independent of the time of day.
Thus the multiple regression analysis resulted in the following four equations describing the observed variations of blood pressure with time of measurement in the present material.
Systolic blood pressure in males-=108-0+0-53 x age +4-1 x season.
Systolic blood pressure in females=98-8 +0-76 x age +5 0 x season.
Diastolic blood pressure in males 687 +0.28 x age + 1 7 x season +0-24 x time of day.
Diastolic blood pressure in females=67-0+0-31 x age + 1 9 x season +0-27 x time of day.
In other words: when the effect of age on blood pressure was eliminated the systolic blood pressure was found to be 4-1 (5-0)-and the diastolic [1] [2] [3] [4] [5] [6] [7] (1-9), mmHg higher in men (women) during the winter-half of the year. The time of day had no influence on the systolic pressure but the diastolic pressure increased during the waking hours by 0-24 and 0-27 mmHg/hr in male and female subjects respectively. 75 and 92%. It was appreciably lower in the oldest age groups. In other population studies of the blood pressure, it cannot be excluded that a certain portion of the loss in participants might be caused by the fact that the invitation had specified that the blood pressure was going to be measured (Berglund, 1974) .
The blood pressure values in the present study agreed with corresponding values in other population studies (Hamilton et al., 1954; Comstock, 1957; Eilertsen and Humerfelt, 1968) . The increase in systolic blood pressure with age was not linear. The blood pressures rose to a plateau with essentially unchanged pressures in the interval 28 to 42 years. In these ages, the systolic blood pressure was significantly higher in the male subjects. In older subjects, the increase in systolic blood pressure was most pronounced in the females. There were no sex differences in the diastolic blood pressure.
The systolic and diastolic blood pressures in the various age groups were not normally distributed. Even after logarithmic transformation, the distribution curves were skewed. Despite the fact that the total material included 1570 individuals, the number of individuals in the different age groups was too small to ascertain if the positive skewing of the curves was conditioned by the occurrence of more than one population or by other factors.
Previous reports have emphasized the importance of variations in blood pressure with the time of measurement (National Health Survey, 1964; Berglund, 1974; Hardy, Cutter and Hawkins, 1976 In screening hypertension, it can thus be accepted that the individuals in a population are going to come at different times of the day for the examination. It is not necessary to counteract this selection effect.
